Phage survival: the biodegradability of M13 phage display library in vitro.
Administration of bacteriophages is used for phage therapy modulation of gut microbiome or for in vivo phage display. The aim of the study was to analyze the survival of M13 phage in different body fluids and tissues in vitro. The survival of M13 phage was measured in vitro in human blood, saliva, urine, artificial gastric juice (AGJ), and mouse homogenates of stomach, jejunum, and colon after defined time points (5, 15, or 45 Min). The plates were inspected after overnight incubation and the plaques were counted. No phage was recovered after 5 Min of incubation with AGJ. In urine, the phage survival was decreased by 44% after 5 Min of incubation (P = 0.004). In saliva, the recovered titer was decreased by 33% and 88% (P < 0.05) after 15 and 45 Min, respectively. Phage coincubation with jejunum homogenate led to significant decrease of phage titer by 72% (P < 0.01) after 15 Min and by 99% (P < 0.001) after 45 Min. Decreased survival of M13 phage depending on time of incubation was proved under several in vitro conditions, with low pH in the AGJ having the most detrimental effect on phage survival. Phage pharmacokinetics described in vitro might have applications for the use of bacteriophages in vivo.